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(57) Abstract 

Compounds represented by general formula (I) which have potent antifungal activity without showing any chemical injury to man, 
beast or agricultural/horticultural plants to which the compounds are to be applied and show high photostability, wherein R 1 represents 
isobutyryl, tigloy!, isovaleryl or 2-methylbutanoyl; R 2 represents hydrogen, aromatic carboxylate or an amino-protective group; and R 3 
represents hydrogen, nitro, amino, acylamino or N,N-dialkylamino (provided that the case where R 1 is isobutyryl, tigloyl, isovaleryl or 2- 
methylbutanoyl and R is hydrogen, and then R 2 is 3-hydroxypicolinate, 3-hydroxy-4-methoxypicolinate or 3,4-dimethoxypicolinate is 
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UK2A R 1 = -COCH(CH 3 ) 2 

UK2B R 1 = -COC(CH 3 )=CHCH 3 

UK2C R 1 = -COCH 2 CH(CH 3 ) 2 

UK2D * 1 = -COCH(CH 3 )CH 2 CH 3 



(I I) 

0H*.tf> #gfl¥7-2 3 3 1 6 ±ffi®^ (II) fcfc^T. R 1 ^ 

<b^fe (ETR UK-2B<t^) ^ RWy^uu^g-efcaft^ (EHs uk-2 
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UK-2fcU Ht< 9**^5^ h>US4tU T!B©^ (III) 
NHCHO 



TTetrahedron Letters 39 (1998) 4363-4356 J fete, UK-2<Z>&J&tCo ^ 
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CH 3 



Antimycin A R 6 = -(CH 2 ) 5 CH 3 
Antimycin A 3 R 6 = -(CH 2 ) 3 CH 3 
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#&BJJ£fc N UK-2^tb^tlKci: Lfc«m X»i*©^*IC*t 




(i) 

RMi-f y^'j;^ fyn^f^ -rv^M;^ t fcti2 f-^:/ 

R 3 te7kmiC^ -hog. 7;;l^ 7**7 *y 3k £*:teN, N-v*7 
R 2 ^'3-t Ko + S/fcTny ^ 3-b Ko + v/-4-^ h*v/t 8 =7 y > 
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•j 

5$ (I I) ©ft&^£^1"£$&$refc3 Streptoverticillium sp.SAM208 
4BttfcU FERM BP-6446<D&£, X^S^^^X^Wf^^T (B#g^$ 

-«55^tt (H3»ffl«Rm*Effltft»2TBlWtt4 0^) -?£S 0 CO 
^0lS($SfcH:¥$6*P23 1 7 B#U\ giE#tFERM P-14154T?fctK 7^ 

a: (i) jc^^Ts r 1 «>r v^u^ f-f n^ousk >f v^uy;^ 

R 2 ^3-t Ko + S/fcTayvWHk 3 - t Ko+->- 4 h + ^t° 
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fJHSfcfcx**) n Ci-67^3^^8 (flF*L<fc^ Ci- 4 7*=i+S'2k «fc 
W£L<fi> ^ h+vtfJixh+v/) . K>s>;M-*$/&. C,-ioIBK»7 

Ci- 4 7;i/+>'i/^+v/^^^> , ^> 'OvOM-*v#;i/tf 

«KrjM-*'>gs (Ci-0 T^M^ttM^^ (C-4) 7Jl/*;M'*v' 
g N p-ihn'OW*^*^-^ (C1-4) 7)\s*M*^^ C,_ 6 7 

(1) tKo+i'SMWW* ($?£L<li> 2-bKo*S/*m«B8» * 

(2) b°n'J>W^ot N 

C !_ 6 7 ;l/*;l/*^/«K-^* Off* L < I* C ,_ 4 7;M^:& 
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£VU£l<l$7^^Jl**'y£tzte7nt o *-Jl**i/T:&i0^ £ 

Cx- 6 7J\'3*i'i]M-Jl**i'm W£ l,<\tCx- A 7)l3*i/i])\,7?, 
C i-e7 J^Jl^^^tJ Jl^^JlC i- l0 7 JlfrJliJ J\/^^)l/^ ^ i/M (0 

? (c,_ 6 ) 7;i/+;i/*x*'j;i/^-*^ &<fctf 

(3) t Ko + S/X-eiKJI^nfc-a^viWi X0£ L< l*2-b Ko*S/i 

(4) +y y (&t l< fi4-*y y >^;u#>ims) Tab 
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(5) t Ka**£T?lK*$*ifc£y S :j>i7)ltfyW£M (£?2L<&4-t 

( 6 ) h K o * *>S"^HSIS ftfc* y U V# <Sf * L < li 3 - 
t Kn + >> - 2 + t 'J >^7M'>M) 

$ &ic *aw©»* u«*fc*fttf* (2) e a u >wai©j;off* t 

;M-**>g. *;l/^'>C,-,o7^^*^^^*^ 5? (Ci- 6 ) TJl/ 

y * fc» x r.**** y )i**isMT*mm ntz t> 

|<0|Ba«fi)3tti:lt« ^ 3 y >|K»*<**f &n* 0 
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JMfcTi^* dftKttx *;l^;l/g N 7^ Jim. h 0 t-;H) % ^ 

mmriyjm cutKimnm^ixh^ov^jim, m^to^ 

R 3 ^-TN, N-V7Jl*Jl7i Jm<0^-z>TJl^-Jlt\U ^RtfCi- 4 7;U 

*jim (0tt<(i. ti-jim, ^jim) ^wt>*i£ 0 
^ (i) c*3^t> r 1 ^ 4v7?*)jim, *yu<i)im, 4v<uvjm, 

swt&vamtiTte, & (i) ic^iaR 1 ^ jvzrrvjim, *yu<oi 

m, JV^UVJim, ttzli2-^^Jl-/^J4Jim^L, R 2 ^3ffii:tK 

7^/s> T'yjirum. *tz\*K, N-^7Ji^ji7ijm^mtit^m 

? (C,-6) T^;i/*x*U;l/^-*v/36*«fccf4ttJc^ ^'>I^ob'3'j 
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4 Jim, jv<u*))im, ttz&z-tf^fm)^*^.^ R 2 ^3feic 

*»W©8!l©«»K:«kntfs * (I) ©tt&W> &£LT#£t3C£^"e 

c* So 

(0j;Ltfs?x*y-;i/7S v*fcttMJx*y-;i>7S » 4IU ^o*>f 

(^R^N-^f-^>^T^>. N-xf-A^OiWTSS'. N 

mis mm* u >m*s Mmmm. mmo^^tmmm, mm, b » 

7>f^E mm* roe*>»> nhk, u > 

i^^J: 5 T^x>». TX^7^>^ ^W^WI© 

^(f btl&o 
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3(1) ©jb&ggjjl 

Wi:»LT, 7 ; 9117^ h >^3CilC^Lf; 0 C©7 

jWWrc£ttV\> UK-2(*9*^7^ l>>«ti§£#36 N 3o®*M*>ixxf/b 

C© «fc -5 fc*^lc«^©*^WftlJI*#t«<b^ft*©*;b#>»7 S Kfc 

^Afh77/l/to^l/-h (CH 3 ) 3 0BF 4 ^«k < ft3 (Tetrahedron Letters, 
1549, (1967)) 0 



— 2n m&ZtfTM V?m&fcmfc&m%&V*t^0-yt***M**>~2 
K-i/V >S^t7 7DX#'J >m®%ti?ti®6tiL&£tfl&'tofr#y®T$ 
m&%V)tiitZl5fe± tX4 I J 9 o 'J K#KfrT*-f S ^ x-f-;Mfc&;^*D 

(1) ffl&ftK: 

X h U7M-x<f ->U (Streptoverticillium) fCjR1-<5fR£48lfr&#<5 

s (i i) oik&tomtiffiv-wti'ciu mmmm^mxtmuz^ 

Streptoverticillium sp.SAM2084i^r€*tlfclfc»B*W5 C i^§5 0 

^«eAM2084©IIBB©«#43J;C?«««^&S (II) ®>ffc&8refcSUK-2 
^NeHHttt&^tei^ #^¥7-2 3 3 1 6 5 ^©IBiS £ xm&f 6Zt 
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(2) 9MMz?? Y>m&tm^VyymUftt<Di])\,#yWtTl m&<Dfc 

mm : 

l*M~5lfflk ff*L<ttl~3*»T!**o fOSIK^ 0°C~8G°C\ 0* 
L< ii30°C-40°C-e^^o 

m*^ O°C~50°C. B* L< &15°C~25 o C-e&£ 0 ZtiK * ; jl 
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(3)7*;WbK:«fcS5£ (I) oi\Mb<6mt: 
i/M *M \ K 1 1 - b K n * i/Ky V h U 7 V-^ t £ 

(i) o<fc^»*«!ii^«ci36<Tf**o 

^>^s; (i) <D4t&»zmmKiTm^z%%m*ji'$>wtTi mam 



WO 99/40081 PCT/JP99/00541 

1 7 

( I ) ©>fb£4&!fcU OT©^j*lc J: o Tt$!jg-f 3 C * 0 

C<D7i/MtK±^T^ R 2 ©^-r^*^;I/^>MgCD7fC^S^7 5/;Wfc* 
ft/c&JfrrSiS (I) ©tt£-$tf 0ffc£&B ; -C0R 4 (iC,- 6 fiS|D^t»O*iC^ 

ftiM6*T Jim * tz \t^mmr >s jmzmt) a* » & n § 0 
i^tv<o^;k mt^yv^m) tmmmmmt 
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(CI CO (CH 2 ) nCOCK n = 2£l±£>») t&mZ&Z C i^T^ 

So 

(r 5 oh ; R 5 (i. mk&zwmmm^yvjmttz&Cr-tTJi* 

#(c{b^tiD^>^;i/jiXT-;K* (R 5 =CH 2 C 6 H 5 ) , P --|>o^>^ 

ji^xf-ji (r 5 =ch 2 c 6 h 4 -p-no 2 ) Mn<omm7kmmtumm 

&T« % £ <D T:\ tDltf* Jim^t 6 4t&®} E 6 C t jOT? § 3 © t?# 
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2 1 

trim* U^te^W-f £ &©-e&£ 0 

(i) ©4b£$i ab^F ; R'ltCi-eTJi^jmttzity^^jm^mt) « 

z&d) ®4t&m ab^tiA) i^LT. 7m&®>) yn^xr-Mtzftoo 
coy >m^f-Mmmc^-ox^ R 2 ®mt%mi&*Jitf>nmm<Diitz> 

1, f-h5t Ko77>^©^#^^t°'J h'Jx 
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CH 3 
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(6) o'jjimoKy^ym^tmm : 
N-rJTJij-JiTijm-c&tt (i) (Dit&mtTtB<D<b¥%m mm) 

imWOlft* L^WMK&tltt, ±m<D (2) ttcte (3) ©S¥ii&Tl#S>tl 
H (5$ (I) ^fe^TvR^W^^^ti^ST^^, R 2 ^#^;M> 

ci^rt^o *mwK*5^T^ t&mt (-2 o°c — 5 o°o Ltefrfk* f- 
*-e^$n/cM-e^!9> R 2 ^#^>»i/^>mas-eaboT. RW;;i 
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a ( i ) 

^3jiBo-©tt»T?tt^ tuiB©^ (i) -«*n*^^«w^ X8£*©m 

(i) <oft&m\u ^mmm^&mmmm\mftiv?m 
□ mz-if, arrows «&» usa^) ©^Tna>©&#& 

*»WKi«k5a: (i) ©^^*w^^«t^5mms^^*ffl©iL*®^j 

m imfl, jwwk «m jwaak atfc&k M*k m m 



2 6 



J&A1B^«$jO. 01~1 0 0 0mg, JflKliO. 

wsoa^suv, ffi«a:#©s^i-tt> iim/aB^fco&o. oi~ 

10 0 Omg. 0t L< ttO. 1~1 0 Omg N Tt£-^-£<WM£ U\> 
S#®^t-«> SS^AlB^tJ^lO. 5~2 0 0 0mg. 0£l<iil~ 
lOOOmg, 5 ©J&*g£U\> C ft b©f&#0faft©ii&-e£> otfe, 

wizimtzftximztoztim*L\,\ m*.\m%k mk mmiut*® 
mmk mm, mk mmk ^rv-jiw^t^mnrnmu 

ft£i<m^z>tiz>nwtLxte, mm±, e±> &«W7^ 

*>*A, ftt*^k O K b 'J i/U film 
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M(c. «BW©Sfc**«fct)5«lc-r*fca6K: N %mk gffflk Sflffik tt^fik 

fwow^ssai^* a wk j6 t -dnstt u * a £ l tjs v > s c £ 
^Ock^ttasMtt^ Vh*jim4*y&* -<*>&<DRffi?gmk aum**/ 

5*0. 01~10£*9fll&» 0 * L < it 0 . 1-5 S*%^g. 7kfD3J©»£f c 

»: i ~90MKg»> # * l < »* 5 ~ 7 5 nm%m%., nme>m&K «o. oi~4o 
sf* l < « o . i~2o m»%nK. :»0W©«^ic i* 1 ~wwm% 

ff*L<tt5~5 0MK8K£#3i**o 

fe**^**^ mm* mm* hmhru ««KOiinitt^M 

WSM^TfcSiS; (i) o^tfoic^LT, -r^i^»io^ih 
i o~2 ooo gomm-emmzti&wifrtK, x<o^ti<a 
50-1000 g®ffimT*&2>o 
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(i) (D^^m^xmmtnMmmtixmt^^ m*<D&m 

mm 

Mi 

( 1 ) (2R, 3R, 4S, 7S)-7-Amino-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methy 
1-1, 6-cyclononanedione : :fc«fctf (2) ^©p- H4/i>x;l/*>Hit : 

UK-2A5 0 0mg*lfty>l/>5 Om Uc*»U MTf'J v>>0. 1 5 
mLi£^b'J>3 9 5mg*ijnx.Tl. 5^«jiMt^o -3 0°Cic^ 
LfcBU &z>fr\;&Q 0 CK%;l$lizt ? J -Jl5 OmL^in^Tl 5I^IHIRJKL 
tz 0 ^b^l:260°C{C^Lfcii{b^^^>2 0 OmL ilSlQfiWTKl 5 OmL 
*mx.~CftmU Hfc7WKS>*noy ^>2 0mLT2lUttl±ltT^ £#Lfc 

mLC^U P- h^^X^^lTkfn^ll 8 0mgO»»xf;|/ (5 0 
mL) »tt*SfilcTJP^feo «fHiLT§fep-h>»I/x>x;l/*>m4l (2) £ 
•TOL/Co JRSti2 3 2mgT&ort: 0&^4 5%) 0 

)i£«Si^MJtfATf&KLrt:&» «BE»ltU Mft£4ft (1) 5 1mg (JR 
^8 6%) 
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gjjfb&B ( 1 ) 

1 H — NMR (CD 3 OD) : 5 = 1. 22 C6H, d, J = 7. 0, CH 
(CH 3 ) 2 ) , 1. 32 (3H, d, J=6. 1, 4-CH 3 ) , 2. 60 (1 
H, septet, J = 7. 0, CH (CH 3 ) 2, ) , 2. 76 (1H, dd, 
J = 1 3. 4, 4. 3, C 6 H 5 CH 2 ) , 2. 81 (1H, d d, J = 1 3. 4, 
9. 5, C 6 H 5 CH 2 ) , 3. 02 (1H, td, J = 4. 3, 9. 5, H-2) 
, 3. 82 (1H, bs, H-8), 4. 4 1, 4. 51 (each 1 H, 
each bs, NH 2 ) , 4. 70-5. 30 (4H, m, H-3, 4, 7, 8) 
, 7. 1 1-7. 2 3 (5H, m, C 6 H 5 ) 

MS (E I) : m/z = 3 6 3 (M) 

p- (2) 

1 H — NMR ( (CD 3 ) 2 SO) : 5 = 1. 1 7 (6H, d, J = 7. ~0, 
CH (CH 3 ) 2) , 1. 3 2 (3 H, d, J =5. 8 6, 4-CH 3 ) , 2. 3 
0 (3H, s, CH 3 C 6 H 4 SQ 3 H) , 2. 60^2. 80 (3H, m, J = 7. 
0, CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 3. 0 0-3. 2 0 (1H, m, H-2) 
, 3, 50 (1H, bs, H-8) , 4. 52 (1H, d d, J=5. 5, 8. 
4, H-8) , 4. 9 0-5. 2 0 (3H, m, H-3, 4, 7) , 7. 11 
(2H, d, J=7. 6, CH 3 C 6 H 4 S0 3 H) , 7. 14-7. 30 (5H, 
m, C 6 H 5 ) , 7. 4 8 (2H, d, J =8. 1, CH 3 C 6 H 4 SQ 3 H) 

(2R, 3R, 4S, 7S)-7-Amino-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-c 
yclononanedione tosylate : 



3 0 



013 

(2R, 3R, 4S, 7S)-7-Benzyloxycarbonylamino-2-benzyl-5, 9-dioxa-3-isobutyryl 
oxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 1 0 0 m g *ttf t> * 1/ > 1 0 m L (C^P U *»T t° U ^ > 3 2 m g 
&£*ft U > 8 3 m g fciOX-Ts 1 . 5 BMMStt L £o - 3 0 °Clc# 
aiLfctk fc&frC&O^fc^Lfc^y-^l 0mL«n«S*'T?3HHBI 

;K 5 0 m L *mz.X$m U ^Kim*Mtt f - U > 2 0 m L T? 2 EftllHi LT. 

*|/>5mLK:*KU mTt a W>46v 1 

;l/8 4 # 1 *;&n;lTS£"e2 0#SJSLfc o RJfcifc£8EEa*8 U 

i H -NMR (CDC 1 3) : 5 = 1. 2 3 (6 H, d, J = 6. 8, CH 
(CHs) 2) , 1. 29 (3H, d, J=6. 2, 4-CH,). 2. 50- 
2. 8 0 (2H, m, C_H (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 8 0-3. 0 0 
(2H, m, C 6 H5CH 2> H-2), 3. 4 5 (1H, b s, H-8), 
4. 80-5. 00 (2H, m, H-4, 7), 5. 09 (2H, s, C 6 H 5 
CJIsOCO), 5. 0 0-5. 3 0 (2H, m, H-3, 8), 5. 45 (1 
H, d, J=7. 8, CONH), 7. 0 9-7. 3 3 (10H, m, C 6 H 5 x 
2) 

MS (EI) :m/z=4 9 7 (M) 
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Mi 

(2R, 3R, 4S, 7S)-7-(2-Hydroxynicotinylamino)-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclononanedione : 

0U1 (2) 40mg, 2-bKa+V-3f>t2 0mgMl-tKa + 
i/OV b •JTV , -;l/2 0mg£k°'J ^>2mLI«U CllIC 1 
3- (3' - ^ f-;U7 ^ 7n t°;l/) *;UiKJM 5 Ktt»ia2 9mgOf h5 
tKD75> (THF> 2mL) ^Sr^T. ^T3«^Lfc 0 

•*>=4 : 1) {CT«U ^^ft£tl2 8mg mmi 8%) £#/c 0 
'H-NMR (CDC 1 3 ) :S = 1. 24 (6H, d, J = 7. 0, ... 
CH (CH 3 ) 2 ) , 1. 32 (3H, d, J=6. 2, 4-CH 3 ), 2. 58 
-2. 7 3 (2H, m, _CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 8 9-3. 0 5 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 6 3 (1H, bs, H-8), 
4. 94-5. 00 (1H, m, H-4), 5. 18-5. 25 (2H, m, H 
-3, H-7) , 5. 4 0 (1H, b s, H-8) , 6. 5 5 (1H, t, J = 
6. 8, H- 5' ), 7. 1 2-7. 2 9 (5H,*m, C 6 H 5 ) , 7. 6 3 (1 
H, dd, J = 6. 8, 2. 2, H-4' ) , 8. 5 7 (1H, dd, J=6. 
8, 2. 2, H-6' ) , 1 0. 31 (1H, d, CONH, J = 6. 8) , 1 
2. 7 8 (1H, s, OH) 
MS (TSP) :m/z = 4 8 5 (M + H) 



32 



fl5 

(2R, 3R, 4S, 7S)-7-(6-Hydroxypicolinylamino)-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cycloiionanedione : 

IW©3EfttfcT«Wte<» OK* 5 2%) £*#fc 0 
»H-NMR (CDC 1 3 ) : 5 = 1. 05-1. 34 (9H, m, CH 
(CH») 2 , 4-CH3) , 2. 6 0-2. 7 5 (2H, m, C_H (CH S ) 2, 
C 6 HsCH 2 ) , 2. 8 7-3. 0 5 (2H, m, H-2, C 6 H 5 _CH 2 ) , 

3. 73 (1H, bs, H-8), 4. 46 (1H. d, OH, J = 8. 9), 

4. 9 4-5. 0 0 (lH.'m, H-4), 5. 18-5. 32 (3H, m, H 
-3, 7, 8) , 6. 7 8 (1H, d, J = 8. 9, a r oma t i c 

(pyridine r i n g) ) , 7. 1 2 - 7. 3 0 (8 H, m, 
aromatic (pyridine ring, C 6 H 5 ) ) , 7. 5 8 (1 H, 
dd, J = 7. 0, 2. 2, aromatic (pyridine ring)) 
, 8. 1 8 (1H, d, J = 7. 3, CONH, ) 
MS (TSP) :m/z=485 (M + H) 

m 

(2R. 3R, 4S, 7S)-7-(2, 4-Dihydroxypyrimidine-5-carboxylamino)-2-benzyl-5, 9 
-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

2-t Ko*v/-3^>M&2, 4-^t Ko+S/hTU ^ v?>-5-#;M?> 
Wctt;lfcBl*W014 ilW©^!CTa«Mb6« OK* 2 3%) *#fc 0 

1 H — NMR (CDC 1 3) : 5 = 1. 0 5-1. 3 2 (9H, m, 4-CH3, 
CH (CH 3 ) 2) , 2. 5 9-2. 7 2 (2H, m, CH (CH 3 ) 2, C 6 H 5 
CH 2 ) , 2. 9 0-3. 0 0 (2H, m, H-2, C 6 H 5 _CH 2 ) ,3.60 
(1H, bs, H-8), 4. 22 (1H, b d, OH), 4. 9 0-5. 40 
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(4H, m, H-3. 4, 7, 8) , 7. 1 1-7. 2 6 (8H, m, C 6 H 5 ) , 

8. 51 (1H, s, aromatic (pyrimidine ring)), 

9. 2 9 (1H, d, J =7. 3, CONH) 
MS (TSP) :m/z = 502 (M + H) 
Ml 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-2-methylquinoline-4-carboxylamino)-2-benzyl 
-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

>»K:ftAfc^tt^4iTO©^fcT«Wb^«l (W12%) *fffco 

'H-NMR (CDC 1 3 ) 20-1. 40 (9H, 4-CH 3 , 

CH (CH 3 ) 2 ) , 2. 7 7 (3 H, s, CH 3 (q u i n o line)), 
4. 8 0-5. 4 0 (4H, m, H-3, 4, 7, 8), 6. 8 0-8". 0 0 
(10 H, m, aromatic), 11. 3 4 (1 H, s, OH) 
MS (TSP) :m/z = 5 4 9 (M + H) 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-2-quinoxalinecarboxylamino)-2-ben2yl-5, 9-di 
oxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

fUfc^tt«4iBI«©»ft»CTaHl^^ft (JR$2 7%) fcfcfc, 

'H-NMR (CDC 1,) : (5 = 1. 2 3-1. 3 7 (9H, m, J = 7. 1, 
1. 1, CH (CH 3 ) 2 > 4-CH 3 ), 2. 6 0-2. 7 5 (2 H, m, C_H 
(CH 3 ) 2 , C 6 H 5 C_H 2 ) , 2. 9 0-3. 10, (2H, m, H-2, C 6 H 5 
CH 2 ) , 3. 6 6 (1H, bs, H-8) , 4. 9 9-5. 5 1 (4H, m, 
H-3, 4, 7, 8), 7. 13-8. 12 (10H, m, CONH, 
aromatic (benzene ring)), 11. 78 (1H, s, O 
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H) 

MS (TSP) :m/z = 5 3 6 (M + H) 

m 

(2B, 3R, 4S, 7S)-7-(3, 6-dihydroxypicolinylamino)-2-benzyl-5, 9-dioxa-3-iso 
butyryloxy-4-methyl-l, 6-cyclononcnedione : 
2 - 1 K a * 3 f" 3 , 6 - ? k K n * 2/ tf n U ^Klcft^fcEWi 

1 H — NMR (CDC 1 3) : 5 = 1. 2 3 (6H, m, J =2. 5, 6. 8, 
CH (CH3) 2) , 1. 3 3 (3 H, d, J =6. 3, 4-CH 3 ) , 2. 6 0 
-2. 7 3 (2H, m, CH (CH 3 ) 2 . C 6 H 5 CH 2 ) , 2. 9 0-3. 0 5 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 7 0 (1H, b s, H-8), 
4. 9 3-4. 9 9 (1H, m, H-4), 5. 13-5. 25 (3H, m, H 
-3, 7, 8) , 6. 82 (1H, d, J=5. 4, H-5* ) , 7. 12-7. 
30 (5H, m, C 6 H 5 ) , 7. 33 (1H, d. J=5. 4, H-6' ), 
8. 49 (1H, d, J=8. 4, CONH), 11. 35 (1H, s, OH) 

MS (TSP) :m/z = 501 (M+H) 

fll 0 

(2B, 3R, 4S, 7S)-7-(3-Benzyloxy-4, 6-dimethoxypicolinyl amino) -2-benzy 1-5, 9 
-dioxa-3-isobutyryloxy-4-inethyl-l, 6-cyclononanedione : 

ymK^fz^mm^tnm^^xwm^m ok** 9 2%) 

'H — NMR (CDC 1 3) : 6 = 1. 2 2 (6H, d d, J = 1. 6, 7. 3, 
CH (CH 3 ) 3) , 1. 3 0 (3 H, d, J = 6. 8, 4-CH 3 ) , 2. 6 0 
~2. 7 2 (2H, ra, C 6 H 5 CH 2> CH (CH 3 ) 2) , 2. 9 0-3. 0 0 
(2H, m, H-2, C 6 H ? CH 2 ) , 3. 49 (1H, bs. H-8), 
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3. 3 2, 3. 92 (each 3H, each s, 4' -OCH3, 6' - 
OCH 3 ), 4. 9 0-5. 0 0 (1H, m, H-4), 5. 10 (2H, s, 
CeHsCHaO) , 5. 1 8-5. 3 0 (3H, m, H-3, 7, 8) , 6. 3 
3 (1H, s, H-5' ), 7. 12-7. 50 (10H, m, C 6 H 5 CH 2 , 
C 6 H 5 CH 2 Q) , 8. 34 (1H, d, J=8. 4, CONH) 
MS (TSP) :m/z = 6 3 5 (M + H) 

mi 1 

(2R, 3R, 4S, 7S)-7-(3-Benzyloxy-4, 5-dimethoxypicolinyl amino) -2-benzy 1-5, 9 
-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

>mKftttpj,mm4±mm®j3mzxim4t&w (W9 7%) zmz Q 

1H-NMR (CDCI3) : 6 = 1. 23 (6H, d d, J = 1. 6, 7. 
3, CH (CH 3 ) 2) , 1. 31 (3H, d, J=6. 8, 4-CH 3 ), 

2. 6 0-2. 7 2 (2H, m, C 6 H 5 CH 2 , CH (CH 3 ) 2) , 2. 9 0- 

3. 00 (2H, m, H-2, C 6 H 5 CH 2 ) , 3. 49 (1H, b s, H-8) 
, 3. 9 6, 3. 9 9 (each 3 H, each s, 4' -OCH3, 5' - 
OCH3), 4. 9 0-5. 0 0 (1H, m, H-4), 5. 1 0 (2H, s, 
C 6 H 5 CH20) , 5. 1 8-5. 3 0 (3H, m, H-3, 7, 8) , 7. 1 
2-7. 52 (10H, m, C 6 H 5 CH 2 , C 6 H5 CH 2 Q) , 8. 06 (1H, 
s, H-6' ) , 8. 3 1 (1H, d, J =8. 4, CONH) 

MS (TSP) :m/z = 6 3 5 (M + H) 

mi 2 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4, 6-dimethoxypicolinylamino)-2-benzyl-5, 9-d 
ioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

mi oo>fb^6 AmgKim^'j^A-^mimg^m^ mmm&itz 



1 B«HBI««*it* U *&Ki«l*lN-il»TS»Lfco 
HJL^x iSi7nv")AT«Lfco «ffi«HLTaHfi<fc^«5. Omg 
(W9. 2%) £l#fco 

'H-NMR (CDC1 3 ) :<5 = 1. 23 (6H, d d, J = 1 . 6, 7. 3, 
CH (CH 3 ) 2) , 1. 33 (3H, d, J=6. 8, 4-CH 3 ), 2. 60 
-2. 7 2 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2 ) , 2. 9 0-3. 0 0 

(2H, m, H-2, CeHsCHa) . 3. 5 8 (1H, bs, H-8), 
3. 89 (6H, s, 4' -OCH 3l 6' -OCH 3 ) , 4. 90-5. 00 

(1H, m, H-4) , 5. 1 0-5. 4 0 (3H. m, H-3, 7, 8) , 6. 
3 0 (1H, s, H-5' ) , 7. 11-7. 3 3 (5H, m, C 6 H 5 CH 2 ) , 
8. 35 (1H, d, J=8. 4, CONH), 11. 44 (1H, s, 3' - 
OH) 

MS (TSP) 1111/7 = 5 4 5 (M + H) 

mi 3 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4, 5-dimethoxypicolinylamino)-2-benzyl-5, 9-d 
ioxa-3-isobutyryloxy-4-inethyl-l, 6-cyclononanedione : 

mo <Dik&fa&m 1 1 <D4k£toKftz.fc&ftteW 1 2 tmm^mKxmm 
<t&® (jot 4 5%) zmzo 

•H-NMR (CDCh) .6 = 1. 23 (6H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 33 (3H, d, J=6. 8, 4-CH 3 ), 2. 60 
-2. 72 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2 ) , 2. 8 0-3. 0 0 
(2H, m, H-2, C & H 5 CH 2 ) , 3. 5 8 (1H, bs, H-8), 
3. 9 8, 4. 0 3 (each 3 H, each s, 4* -OCH 3 , 5' 
-OCH3) , 4. 9 0-5. 0 0 (1 H, m, H-4) , 5. 10-5. 4 0 
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(3H, m, H-3, 7, 8) , 7. 1 1-7. 2 7 (5H, m, C 6 H, CH 2 ) 
, 7. 81 (1H, s, H-6' ), 8. 37 (1H, d, J=8. 4, CON 
H) , 11. 70 (iH, s, 3' -OH) 
MS (TSP) :m/z=5 45 (M+H) 

mi 4 

(2B, 3R, 4S, 7S)-7-(3-Benzyloxy-4-methoxypicolinylamino)-2-benzyl-5, 9-dio 
xa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

mi 3<ZXfc£$l5 0 0mg*7-bh>25mli:»iU &k&WL1) V V A 1 
34mg^M'<>^H36iUl^ 6 Ot3teT3B*HttPHILfco # 

ft&xf-;l,= l : 1) ICTlWSU Wmt&ba 1 9mg(JRS|S3 9K)*ftfc 0 

1 H — NMR (CDC l s ) : 5 = 1. 2 3 (6H, dd, J = l. 6, "7. 3, 
CH (CH 3 ) 2 ) , 1. 31 (3H, d, J=6. 8, 4-CH,), 2. 58 
-2. 7 1 (2H, m, C 6 H 5 CH 2 , CH (CH 3 ) 2 ) , 2. 8 8-3. 0 2 

(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 5 2 (1H, bs, H-8), 
3. 91 (3H, s, 4' -OCH,), 4. 9 0-5. 0 0 (1 H, m, H- 
4) , 5. 10 (2H, s, C 6 H 5 CH 2 Q) , 5. 18-5. 3 5 (3H, m, 
H-3, 7, 8) , 6. 94 (1H, d, J=5. 4, H-5' ) , 7. 12- 
7. 5 2 (1 OH, m, C 6 H 5 CH 2 , C 6 H 5 CH 2 Q) , 8. 2 5 (1H, d, 
J = 5. 4, H-6' ) , 8. 38 (1H, d, J = 8. 4, CONH) 

MS (TSP) :m/z = 6 0 5 (M + H) 

mi 5 

(2B, 3R, 4S, 7S)-7-(3-Benzyloxy-4-niethoxypicolinylaniino-N-oxide)-2-benzyl 
-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
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Wt (7 0%) 3 8 5mg^M^ M'&l-T mfflRfoltz 0 HJ£$t£5%MW 

1- 1 0 : 1) (crm^U Mmk&®}2 7 7mg(iK$8 6%)^/c 0 

1 H — NMR (CDC 1 3 ) : d = l. 2 3 (6 H, dd, J = 1, 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 28 (3H, d, J=6. 8, 4-CH 3 ), 2. 56 
-2. 7 0 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2 ) , 2. 8 6-3. 0 2 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 5 6 (1 H, bs, H-8), 
3. 93 (3H, s, 4' -OCH 3 ), 4. 8 9-4. 9 5 (1 H, m, H- 
4), 5. 12 (2H, s, C 6 H 5 CH 2 Q) , 5. 0 9-5. 4 0 (3H, m, 
H-3, 7, 8) , 6. 8 2 (1H, d; J=5. 4, H — 5' ), 7. 10 — 
7. 4 8 (10H, m, C 6 H 5 CH 2 , C 6 H 5 CH 2 Q) , 8. 0 5 (1H, d, 
J = 5. 4, H-6* ), 9. 00 (1H, d, J = 8. 4, CONH) 
MS (TSP) :m/z = 621 (M + H) 

mi 6 

( 1 ) (2R, 3E, 4S, 7S)-7-(3-Benzyloxy-4-methoxy-6-acetoxypicolinylamino)- 

2- benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : & Jctf 
(2) (2R, 38, 4S, 7S)-7-(3-Benzyloxy-6-hydroxy-4-oiethoxypicolinylamino)-2- 

benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
mi5®4t^2 7 7mgZmmt2 5ml\mMU 8 0 o C(CT2. 5B# 

- (^dd*AA: y^y-^=3 0 : 1) KTflffllU flHBfbM (1) 3 0 
mg(C*10X)*J:CWEft^« (2) 9mg(P3%)^fc 0 
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jgjbjfi ( 1 ) 

'H-NMR (CDC 1 3 ) :<5 = 1. 23 (6H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 3 0 (3 H, d, J =6. 8, 4-CH 3 ), 2. 3 3 
(3H, s, 6' -OCOCH3), 2. 50-2! 72 (2H, m, C 6 H 5 
CH 2 , CH (CH 3 ) 2) > 2. 9 0-2. 9 9 (2 H, m, H-2, C 6 H 5 
CH 2 ) , 3. 5 5 (1H, bs, H-8), 3. 9 1 (3H, s, 4' - 
OCH 3 ), 4. 90-5. 00 (1H, m, H-4) , 5. 06 (2H, s, 
C 6 H 5 CH20)', 5. 0 8-5. 4 0 (3H, m. H-3, 7, 8) . 7. 1 
2 (1H, d, J =5. 4, H-5' ) , 7. 13-7. 5 7 (1 OH, m, 
CeHs CHo, C 6 H 5 CH 2 Q) , 7. 50 (1H, d, J = 5. 4, H-6* ) , 
8. 1 3 (1H, d, J =8. 4, CONH) 

MS (TSP) :m/z = 6 6 3 (M+H) 

tWKtett (2) 

'H-NMR (CDC 1 3 ) :6 = 1. 18 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 25 (3H, d, J=6..8, 4-CH 3 ), 2. 50 
-2. 7 0 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2) , 2. 8 6-3. 0 2 
(2H, m, H-2, C 6 H 5 C_H 2 , H-8), 3. 86 (3H, s, 4' -0 
CH 3 ) , 4. 8 0-5. 2 3 (6H, m, H-3, 4, 7, 8, C 6 H 5 CH 2 Q) 
, 6. 0 2 (1H, s, H-5' ) , 7. 0 4-7. 2 9 (1 OH, -m, 
C 6 H 5 CH 2 , CeHs CH.O) , 8. 49 (1H, d, J=7. 2, CONH) 
MS (TSP) :m/z = 621 (M+H) 
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mn 

(2R, 3B, 4S, 7S)-7-(3-Hydroxy-6-methoxypicolinylamino)-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

ytJ^»|f|4iK*©^ftteT«aifl:^ftl 6mg (JR*1 6%)j£»;fco 

1 H — NMR (CDC 1 3 ) :5 = 1. 23 (6 Hj d d, J=2. 5, 6. 8, 
CH (CH3) 2) , 1. 32 (3H, d, J=6. 3, 4-CH 3 ) , 2. 6 0 

-2. 7 5 (2H, m, C 6 H 5 CH 2t CH (CH 3 ) 2) , 2. 9 0-3. 0 0 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 62 (1H, bs, H-8), 
3. 94 (3H, s, 6' -OCH3), 4. 9 7-5. 0 0 (1H, m, H- 
4) , 5. 16-5. 30 (3H. m, H-3, 7, 8) , 6. 8 7 (1H, d, 
J = 5. 1, H-5' ) , 7. 12-7. 28 (5H, m, C 6 H 5 CH 2 ) , 
7. 98 (1H, d, J = 5. 1, H-6' ), 8. 59 (1H, d, J=8. 
1, CONH) , 1 1. 7 8 (1H, s, 3' -OH) 
MS (FAB) :m/z = 515 (M+H) 

mi 8 

(2R, 3B, 4S, 7S)-7-(3-Acetoxy-4-fflethoxypicolinylamino)-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l > 6-cyclononanedione : 

UK-2A 6. 3 2g^h 9 'Jv ? >8 0mL{c^U 7K^T(-T^7K^m2. 5mL 

mit&MQ. 7 g omi 0 0%) *#fco 

1 H — NMR (CDC 1 3) :<5 = 1. 24 (6H, d, J=6. 9, 
CH (CH3) 2) , 1. 3 0 (3 H, d, J =6. 2, 4-CH 3 ) . 2. 3 8 
(3H, s, 0C0CH 3 ), 2. 61 (1H, septet, J = 6. 9, 
CH (CH,) 2, ) , 2. 7 0 (lH.-d, J = 11. 4, C 6 H 5 CH 2 ) , 
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2. 8 7-2. 9 9 (2H, m, H-2, C 6 H 5 CH 2 ) , 3. 5 7 (1H, b 
s, H-8), 3. 90 (3H, s, OCH 3 ), 4. 96 (1H, dq, J = 
9. 5, 6. 2, H-4) , 5. 14 (1H, t,J=8. 4, H-7) , 

5. 2 0 (1H, t, J =9. 5, H-3) , 5. 34 (1H, bs, H-8), 
7. 01 (1H, d, J=5. 5, H-5' ), 7. 11-7. 28 (5H, m, 
C 6 H 5 ) , 8. 32 (1H, d, J = 5. 5, H-6' ) , 8. 6 3 (1H, d, 
CONH, J=8. 4) 
MS (TSP) :m/z = 5 5 7 (M + H) 

m 9 

(2R, 3R, 4S, 7S)-7-(3-Benzoyloxy-4-methoxypicolinylamino)-2-benzyl-5 > 9-di 
oxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
UK-2A 50mgZt'Wy5mHz®ML fcttTmt^ > W Jl> 2 7 m g £ 

rag (W5 5%) £f#fc 0 

'H-NMR (CDC 1 3 ) : 5 = 1. 2 2 (6 H, d, J =7. 1, 
CH (CH 3 ) 2 ) , 1. 2 7 (3H, d, J =6. 0, 4-CH 3 ) , 2. 5 0 
-2. 7 0 (2H, m, _CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 8 0-3. 0 0 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 6 0 (1H, b s, H-8), 

3. 8 9 (3H, s, OCH 3 ), 4. 9 0-5. 3 0 (4H, m, H-3, 4, 

7, 8), 7. 06 (1H, d, J = 5. 5, H-5' ), 7. 09-7. 26 
(5H, m, CH 2 C 6 Hs) , 7. 4 8-7. 6 6, 8. 2 0-8. 2 3 (3H, 
2H, m, COC 6 H 5 ) , 8 . 3 8 ( 1 H, d, J = 5. 5, H - 6' ) , 

8. 6 6 (1H, d, J =8. 2, CONH) 
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MS (TSP) :m/z==6 19 (M + H) 
fflJ2 0 

(2R, 3R. 4S, 7S)-7-(3-Isopropyloxycarbonyloxy-4-methoxypicolinylamino)-2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
UK-2A 5 0mg**^f-l/>5mLKl*»U *»T b tfx*;l/7 $ > 1 ^ 

M L r«IWb^ft 58mg (iR* 1 0 0 90 fcfcfco 

'H-NMR (CDC 1 3) : 5 = 1. 20-1. 40 (15 H, m, 

OCOCH (CH 3 ) 2, OCH (CH 3 ) 2 , 4-CH 3 ), 2. 50-2. 80 

(2H, m, CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 
H-2, C 6 H 5 CH 2 ) , 3. 6 0 (1H, bs, H-8) , 3. 9 2 (3H, 

s, OCH3) , 4. 9 3-5. 4 0 (5H, m, O CH (CH 3 ) 2, H-3, 

4, 7, 8) , 7. 0 2 (1H, d, J =5. 5, H-5* ) , 7. 1 1-7. 

29 (5H, m, C 6 H 5 ) , 8. 33 (1H, d. J=5. 5, H-6* ), 

8. 58 (1H. d, J=8. 2, CONH) 
MS (TSP) :m/z = 601 (M + H) 

m2 1 

(2E, 3K, 4S, 7S)-7-(3- (3-Methoxycarbonylpropionyloxy) -4-methoxypicolinyl 
amino) -2-benzy 1-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
h/n^^^dU K 0.22mLttt^f-^>5mLi©fi^«lfc*»TUK-2A 
1 0 Omgi h \)x.?Jl7i >0. 2 7mLt©t^fU> (2 OmL) 
*«TFLfco SaTC2*MRJ6Lfc«U StF*»LT^ *y-JH OmLSrJnx. 
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77^- d»xf-;|/:^*f->=l : 1) K:TH«U IM^53mg 
(W4 4%) *fffco 

1 H — NMR (CDC 1 3) : 5 = 1. 2 3 (6H, d, J =7. 1, 
CH (CH 3 ) 3) , 1. 31 (3H, d, J=6. 0, 4-CH 3 ), 2. 50 
~3. 10 (8H, m, CH_ (CH 3 ) 2, CO CH 2 CH 2 CO, C 6 H 5 CH 2 , 
H-2), 3. 72 (3H, s, COOCH 3 ), 3. 90 (3H, s, 
OCH3), 4. 90-5. 40 (4H, m, H-3, 4, 7, 8), 7. 00 
(1H, d, J=5. 4, H-5* ), 7. 11-7. 28 (5H, m, 
C 6 H 5 ) , 8. 3 2 (1H, d, J = 5. 4, H-6' ) , 8. 6 2 (1H, d, 
J = 8. 4, CONH) 

MS (FAB) :m/z=629 (M+H) 

fl]2 2 

(2R, 3R, 4S, 7S)-7-(3-(3-Benzyloxycarbonylpropionyloxy)-4-methoxypicoliny 
lamino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A lOOmg, 3^?®*; <>>?j),jlz?-)\, 4 9mg&tf4 -vM *J\s 
try 5mg.**Wk^f"U>2 OmLiC^U *»TS^^n^ 
^;l/#;M<vM S K6 0mg*Jnx.T^S"T?6I^KSJBLfco #ftB^tt*LT. 

ttBESfll L fco SHE & U ft 7A^D7h^77^- Mxf;b : /\* 
-*>=1 : 1) CTttMU W^92mg ()R$69%) *#fc 0 

'H-NMR (CDCh) :6 = 1. 24 (6H, d, J = 7. 1, 
CH (CH 3 ) 2) , 1. 30 (3H, d, J=6. 0, 4-CH 3 ) , 2. 58 
-3. 0 7 (8H, m, CH (CH 3 ) 2 , C0 CH 2 CH 2 C0 t C 6 H 5 ^H 2 , 
H-2) , 3. 5 5 (1H, bs, H-8) , 3. 8 6 (3H, s, OCH 3 ) , 
5. 16 (2H, s, C00CH 2 C 6 H 5 ), 4. 9 0-5. 40 (4H, m, 



H-3, 4, 7, 8) , 6.-9 9 (1H, d, J = 5. 4, H-5* ) , 7. 1 
1-7. 37 (10H, m, C 6 H 5 x2), 8. 31 (1H, d, J = 5. 4, 
H-6' ) , 8. 61 (1H, d, J=8. 4, CONH) 

MS (FAB) : m/z = 7 0 5 (M+H) 

m2 3 

(2R, 3R, 4S, 7S)-7-(3-(4-Methoxycarbonylbutyryroxy)-4-methoxypicolinylam 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

xwm&m (W2o%) zntzo 

l H — NMR (CD C 1 3) : 8 = 1. 23 (6H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 29 (3H, d, J=6. 8, 4-CH3), 2. 09 
(2H, q, J=7. 3, CH2 CH2 CH2) , 2. 5 0, 2. 7 5 (each 
2H, each t, ecch J=7. 3, CH 2 CH 2 CH 2 ) , 2. 58- 

2. 7 0 (2H, m, CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 9 0-3. 0 0 
(2H, m, C 6 H 5 CH 2 , H-2), 3. 60 (1H, bs, H-8), 

3. 69 (3H, s, COOCH3), 3. 89 (3H, s, 4' -OCH 3 ) , 

4. 9 0-5. 0 0 (1H, m, H-4), 5. 10-5. 40 (3H, m, H 
-3, 7, 8), 7. 00 (1H, d, J = 5. 4, H-5' ), 7. 10-7. 
2 8 (5H, m, C 6 H 5 ) , 8. 3 2 ( 1 H, d, J = 5. 4, H- 6* ) , 8. 
61 (1H, d, J=8. 4, CONH) 

MS (ESI) :m/z=643 (M + H) 

m 4 

(2R, 3R, 4S, 7S)-7-(3-(5— Methoxycarbonylvaleryloxy)-4-methoxypicolinylam 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
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rwm<t&M om 57%) *niz 0 

'H-NMR (CDC Is) : 6 = 1. 2 3 (6H, dd, J = 1. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 30 (3H, d, J = 6. 8, 4-CH 3 ), 1. 59 
— 1. 6 7, 1. 7 8 — 1. 86 (each 2 H, each m, CH 2 CH 2 
CHaCHo), 2. 2 3-2. 4 8 (4H, m, CH 2 CH 2 CH 2 CH 2 ) , 

2. 5 6-2. 9 9 (4H, m, H-2, C_H (CH 3 ) 2 , C 6 H 5 CH 2 ) , 

3. 55 (1H, bs, H-8), 3. 62 (3H, s, COOCH 3 ), 

3. 8 8 (3H, s, 4' -OCH 3 ), 4. 9 3-4. 9 9 (1 H, m, H — 
4) , 5. 1 6-5. 3 2 (3H, m, H-3, 7, 8) , 6. 9 9 (1H, d, 
J =5. 4, H-5' ) , 7. 10-7. 2 8 (5H, m, C 6 H 5 ) , 8. 3 0 
(1H, d, J = 5. 4, H-6' ) , 8. 59 (1H, d, J=8. 4, CO 
NH) 

MS (ESI) :m/z = 6 5 7 (M + H) 
AJ2 5 

(2R, 3R, 4S, 7S)-7-(3-(6-Methoxycarbonylhexanoyloxy)-4-methoxypicolinyla 
mino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

Tgl^ft OK* 8 5%) £f#fco 

'H-NMR (CDCh) : 5 = 1. 2 3 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 30 (3H, d. J=6. 8, 4-CH,), 1. 35 
-1. 84 (6H, m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 2 9-2. 3 8 (4H, 
m, C_H_2 (CH 2 ) 3 CH 2 ) , 2. 5 8-2. 7 0 (2H, m, 
CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 9 0-3. 0 0 (2H, m, 
C 6 HsCH 2 , H-2), 3. 55 (1H, bs, H-8), 3. 67 (3H, 
s, COOCH3), 3. 89 (3H, s, 4' -OCH 3 ), 4. 90-5. 1 



0 (1H, m, H-4) , 5. 1 0-5. 3 0 (3H. m, H-3, 7, 8) , 
7. 00 (1H, d, J=5. 4, H-5' ), 7. 10-7. 28 (5H, m, 
C 6 H 5 ) . 8. 3 2 (1H, d, J = 5. 4, H-6' ) , 8. 6 2 (1H, d. 
J = 8. 4, CONH) 

MS (ESI) :m/z = 671 (M + H) 

fflJ2 6 

(2R, 3R. 4S, 7S)-7-(3-(8-Methoxycarbonyloctanoyloxy)-4-methoxypicolinyla 
mino)-2-benzyl-5 > 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

ICT^fc^l OK* 2 4%) *»fco 

l H — NMR (CDC 1 3 ) : 5 = 1. 2 3 (6H, d d, J = 1. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 3 0 (3H, d, J =6. 8, 4-CHO , 1. 3 0 
~1. 9 0 (10H, m, CH 2 (CH 2 ) 5 CH 2 ) , 2. 2 7-2. 3 7 (4H, 
m, CH2 (CH 2 ) 5 CH 2 ) , 2. 5 0-2. 8 0 (2H, m, 
.CHCCKU) 2, C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 
C 6 H 5 CH 2> H-2), 3. 5 5 (1H, bs, H-8), 3. 6 6 (3H, 
s, COOCH3), 3. 89 (3H, s, 4' -OCH 3 ) , 4. 90-5. 0 
0 (1H, m, H-4) , 5. 10-5. 4 0 (3H, m, H-3, 7, 8) , 
7. 00 (1H, d, J=5. 4, H-5' ), 7. 10-7. 26 (5H, m, 
C 6 H 5 ) , 8. 3 1 (1H, d, J = 5. 4, H-6' ) , 8. 6 1 (1H, d, 
J=8. 4, CONH) 

MS (ESI) :ra/z = 6 9 9 (M + H) 

flJ2 7 

(2R, 3R, 4S, 7S)-7-(3-(9-Methoxycarbonylnonanoyloxy)-4-methoxypicolinylani 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
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'H-NMR (CDC 1 3 ) : 6 = 1. 2 3 (6H, d d, J = l, 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 30 (3H, d, J=6. 8, 4-CH 3 ), 1. 3 1 
~1. 8 0 (12H. m, CH 2 (CH 2 ) 6 CH 3 ), 2. 2 8-2. 3 3 (4H. 
m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 50-2. 70 (2H, m, 
CH (CH 3 ) 2 , C 6 HsCH 2 ) , 2. 9 0-3. 0 0 (2H, m, 
C 6 H 5 CH 2 , H-2), 3. 55 (1H, bs, H-8), 3. 66 (3H, 
s, COOCHO, 3. 89 (3H. s, 4' -OCH 3 ), 4. 9 0-5. 0 
0 (1H, m, H-4), 5. 10-5. 40 (3H, m, H-3, 7, 8), 
6. 99 (1H, d, J = 5. 4, H-5' ), 7. 10-7. 28 (5H, m, 
C 6 H 5 ) , 8. 3 1 (1H, d, J = 5. 4, H-6* ) , 8. 6 2 (1H, d, 
J = 8. 4, CONH) 

MS (ESI) :m/z = 713 (M + H) 

ff]2 8 

(2R, 3R, 4S, 7S)-7-(3-(4-Benzyloxycarbonylbutyryloxy)-4-methoxypicolinyl 
amino) -2-benzy 1-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
jlWt? d «J K 0 . 0 6 4ml %&ts&it* f* U 6 m Oi? 
;UT;bn-;b0. 0 5 2 m '1 Rt» D xf-;U7 ^ > 0. 0 8 3ml*#trfi^ 
f-P>»»2ml**?&T«rFLyto l^fiT3 0#flt#Lrt:^ UK-2A 10 0m 
g&tf h U xf-;l,7 S > 0. 14ml *£ttfMb/ f - U >M2m 1 *jRTU 
*frT3HttflKJKLfco R*«fc**JDAT^«L^ £*JI*ilffl*^*S/»>A 

Hif-;U-^+1^>=l : 1) l-THtSKU ««l:£«J12 2mg (W8 9%) 
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^-NMR (CDC 1 3 ) : 5 = 1. 2 4 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 2 9 (3 H, d, J = 6. 8, 4-CH,), 2. 11 
(2H, q, J =7. 3, CH 2 CH 2 CH 2 ) , 2. 4 0-2. 7 0 (2H, m, 
C 6 H 5 CH 2 > CH (CH 3 ) 2), 2. 5 5, 2. 7 5 (each 2H, 
each t. each J =7. 3, CH 2 CH 2 CH 2 ) , 2. 8 0-3. 10 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 5 5 (1H, bs, H-8), 
3. 86 (3H, s, 4' -OCH3), 4. 9 0-5. 00 (1 H, m, H- 
4) , 5. 14 (2H, s, C 6 H 5 CH 2 0) , 5. 1 0-5. 3 5 (3H, m, 
H-3, 7, 8), 6. 99 (1H, d, J=5. 4, H-5' ), 7. 10- 
7. 3 7(1 0H f m, C 6 H 5 CH 2> C 6 H 5 CH 2 0) , 8. 3 1 (1H, d, 
J = 5. 4, H-6* ), 8. 60 (1H, d, J=8. 4. CONH) 
MS (FAB) :m/z = 719 (M + H) 
ffl]2 9 

(2R, 3R, 4S, 7S)-7-(3-(5-Benzyloxycarbonylvaleryloxy)-4-methoxypicolinyl 
amino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

CTWWb^ft OK* 2 5%) *ntio 

1 H — NMR (CDC 1 3 ) : 6 = 1. 2 3 (6 H, d d, J =1. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 29 (3H, d, J=6. 8, 4-CH 3 ), 1. 70 
-1. 80 (4H, m, CH 2 (CH 2 ) 2 CH 2 ) , 2. 3 0-2. 5 0 (4H, 
m, CJH2 (CH 2 ) 2CH2) 2. 6 0-2. 7 0 (2H, m, C 6 H 5 CH 2 , 
CH (CH 3 ) 2) , 2. 8 0-3. 0 0 (2H, m. H-2, C 6 H 5 CH 2 ) , 

3. 55 (1H, bs, H-8), 3. 85 (3H, s, 4' -OCH 3 ), 

4. 9 0-5. 0 0 (1H, m, H-4), 5. 12 (2H, s, C 6 H 5 CH 2 
0) , 5. 1 0-5. 4 0 (3H, m, H-3, 7, 8) , 6. 9 8 (1H, d, 
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J =5. 4, H-5' ) , 7. 1 0-7. 3 5 (1 OH, m, C 6 H 5 CH 2 , C* 
H5CH2O) , 8. 3 1 (1H, d, J =5. 4, H-6' ) , 8. 6 0 (1H, 
d, J=8. 4, CONH) 

MS (FAB) : m/z = (M + H) 

ff13 0 

(2R, 3R, 4S, 7S)-7-(3-(6-Benzyloxycarbonylhexanoyloxy)-4-methoxypicoliny 
lamino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

(JR*6 2%) *#fco 

'H-NMR (CDC 1 3) : 5 = 1. 2 3 (6H, d d, J = 1. 6, 7. 3, 
CH (CH 3 ) 2) . 1. 29 (3H, d, J=6. 8, 4-CH3). 1. 3 7 
-1. .86 (6H, m, CH 2 (CH 2 ) 3 CH 2 ) > 2. 31-2. 45 C4H, 
m, (CH 2 (CH 2 ) 3 CH 2 ) , 2. 5 8-2. 7 1 (2H. m, C 6 H 5 CH 2 , 
CH (CH 3 ) 2) , 2. 9 1-2. 9 9 (2H, m, H-2, C 6 H 5 CH 2 ) , 
3. 55 (1H, bs, H-8), 3. 8 7 (3H, s, 4' -OCH 3 ) , 4. 
9 0-5. 0 0 (1H, m, H-4), 5. 11 (2H, s, C 6 H 5 CH 2 Q) , 
5. 11-5. 40 (3H, m, H-3, 7, 8), 6. 99 (1H, d, J = 
5. 4, H-5' ) , 7. 10-7. 3 6 (1 OH, m, C 6 H 5 CH 2 , C 6 H 5 
CH 2 0) , 8. 31 (1H, d, J=5. 4, H-6' ), 8. 61 (1H, 
d, J=8. 4, CONH) 

MS (FAB) :m/z=747 (M + H) 

013 1 

(2R, 3B, 4S, 7S)-7-(3-(9-Benzyloxycarbonylnonanoyloxy)-4-methoxypicolinyl 
amino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 



50 

__ KXWm&b OK* 5 3 %) *»fco 

'H-NMR (CD C 1 3) : 5 = 1. 2 3 (6H, d d, J = 1. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 29 (3H, d, J=6. 8, 4-CH 3 ) , 1. 30 
~1. 90 (12H, m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 30-2. 38 (4H, 
m, CH2 (CH 2 ) 6 Cjii) - 2 - 6 1-2. 6 8 (2H, m, C 6 H 5 C_H 2 , 
CH (CH 3 ) 2) , 2. 9 0-3. 0 5 (2H, m, H-2, C 6 H 5 CJH 2 ) , 

3. 55 (1H, bs, H-8), 3. 88 (3H, s, 4' -OCH 3 ), 

4. 9 0-5. 0 0 (1H, m, H-4), 5. 11 (2H, s, C 6 H 5 CH 2 
0) , 5. 11-5. 3 5 (3 H, m, H-3, 7, 8, ) , 6. 9 9 (1H, 
d, J =5. 4, H-5' ) , 7. 10-7. 3 6 (10H, m, C 6 H 5 CH 2> 
C 6 Hs CH 2 Q) , 8. 31 (1H, d, J=5. 4, H-6' ) , 8. 6 0 
(1H, d, J=8. 4, CONH) 

MS (FAB) :m/z = 7 8 9 (M+H) 
ft]3 2 

(2R, 3R, 4S, 7S)-7-(3-(4-Butyloxycarbonylbutyryloxy)-4-methoxypicolinyla 
mino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
Ky y JIT )la-Jl,%n-zf?; -Mz^iz&JMi.m 2 8 tmrnv^mzx 

mmt^ ok* 5 3%) *ntz 0 

*H-NMR (CDC 1 3 ) :5 = 1. 23 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 33 (3H, d, J=6. 8, 4-CH 3 ), 1. 37 
-1. 4 6, 1. 5 7-1. 6 5, 2. 0 4-2. 1 1 (9H, m, COCH 2 
CH^CH.CO, OCH2 (CH 2 ) 2 CH 3 ) , 2. 3 7-2. 5 1 (4H, m, 
COC_H2CH 2 CH 2 CO) , 2. 5 8-2. 7 7 (2H, m, COCH 2 CH 2 
CH 2 C0, CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 3. 5 5 (1H, b s, H-8) , 
3. 89 (3H, s, 4' -OCH3). 4. 9 0-5. 0 0 (1 H, m, H- 
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4) , 5. 0 0-5. 4 0 (3H, m, H-3, 7, 8) , 7. 0 0 (1H, d, 
J =5. 4, H-5' ) , 7. 10-7. 2 8 (5H, m, C 6 Hs CH 2 ) . 
8. 32 (1H, d, J=5. 4, H-6' ), 8. 63 (1H, d, J=8. 
4, CONH) 

MS (FAB) :m/z = 6 8 5 (M + H) 

AJ3 3 

(2R, 3R, 4S, 7S)-7-(3-(6-carboxyhexanoyloxy)-4-methoxypicolinylamino)-2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
013 0eD>fb£$J 77mg^^;-;b40mlic^jj?U lOX^^A 

4- (^oo*;bA-^;-;b=3 0 : 1) JCTflWlU Mlb&tt* 4. 8 
mg (JRsp6 6%) fc^fco 

'H-NMR (CDC 1 3 ) : (5 = 1. 2 3 (6 H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 29 (3H, d, J=6. 8, 4-CH 3 ), 1. 40 
-1. 8 0 (6H, m, CH 2 ( CH 2 ) 3 CH 2 ) , 2. 2 0-2. 4 0 (4H, 
m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 5 0-2. 7 0 (2H, m, C 6 H 5 CH 2 , 
CH (CH 3 ) 2) , 2. 9 0-3. 0 0 (2H, m, H-2, C 6 H 5 C_H 2 ) , 
3. 5 5 (1H, bs, H-8) , 3. 8 8 (3 H, s, 4' -OCH 3 ) , 4. 
9 0-5. 0 0 (1H, m, H-4), 5. 10-5. 40 (3H, m, H-3, 

7, 8) , 7. 0 0 (1H, d, J =5. 4, H-5* ) , 7. 10-7. 2 6 
(5H, m, C6H5CH2) , 8. 30 (1H, d, J = 5. 4, H-6' ) , 

8. 6 2 (1H, d, J =8. 4, CONH) 
MS (FAB) :m/z = 6 5 7 (M + H) . 



5 2 

AJ3 4 

(2R, 3R, 4S, 7S)-7-(3-(9-carboxynonanoyloxy)-4-methoxypicolinylaniino)-2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

00 3 0 (Dfo&ty}*W\ 3 1 <D4k&mizttz-tzPMtem 3 3 tWk^lsm^XWM 
(K$5 9%)£^fco 

1 H — NMR (CDC1 3 ) : 6 = 1. 23 (6H,'dd, J = l. 6, 7. 3, 
CH (CH 3 ) a) . 1. 2 9 (3 H, d, J =6. 8, 4-CH 3 ) , 1. 3 1 
-1. 7 6 (12H, m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 3 0-2. 4 0 (4H, 
m, CR2 (CH 2 ) e CH 2 ) , 2. 5 0-2. 7 1 (2H, m, C 6 H 5 CH 2> 
CH (CH 3 ) 2) , 2. 9 0-3. 0 0 (2H, m, H-2, C 6 H 5 C_H 2 ) , 

3. 5 7 (1H, bs, H-8) , 3. 8 8 (3H, s., 4" -OCH 3 ) , 

4. 9 0-5. 0 0 (lH. ra, H-4), 5. 10-5. 23 (3H, m, H 
-3, 7, 8) , 6. 99 (1H, d, J = 5. 4, H-5' ) , 7. 10-7. 
3 4 (5H, m, C 6 H 5 CH 2 ) , 8. 3 1 (1 H, d, J = 5. 4, H-6' ) 

, 8. 62 (1H, d, J = 8. 4, CONH) 
MS (FAB) :m/z = 6 9 9 (M + H) 
l*J3 5 

(2R, 3R» 4S, 7S)-7-(3-(N-Carbobenzyloxy-L-alanyl)oxy-4-methoxypicolinylam 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 2 0 0mg> N-^l/*X>W+>>-L-77->l 7 OmgS 
WJf-JlTiJ h°U V>1 86mg^»fV>10mli:^U 1 -x 
f . ;l/ _ 3 _ (3-vMf-;b7^7nt 0 ;t/) tiJltfVJ i KfflMi 2 1 8 m g * 

&u imm*w&vy* t < / v2*'c$miiz&-s m&mmuz 0 gas* a ay 

;^n7h^77>f- (^DO*;l/A-^;-;b=10 0 : 1) iCTffl^L> 
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mmt&m 1 4 3 m g or* 52%) *mz 0 

'H-NMR (CDC 1 3 ) : 5 = 1. 2 3 (6 H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 33 (3H, d, J=6. 8, 4-CH 3 ), 1. 62 

(3H, d, CH 3 (a 1 any 1) ) , 2. 5 9-2. 7 2 (2H, m, 
C 6 H 5 CH 2) C_H (CH 3 ) 2 ) , 2. 9 2-3. 0 0 (2H, m, H-2, 
C 6 H 5 CH 2 ) , 3. 55 (1H, b s, H-8), 3. 87 (3H, s, 4' 
-OCH 3 ) , 4. 9 0-5. 0 0 (1H, m, H-4) , 5. 10-5. 40 

(5H, m, H-3, 7, 8, C 6 H 5 CH 2 Q) , 5. 70 (1H, bs, 
CONH (a 1 any 1) ) , 7. 0 0 (1H, d. J =5. 4, H-5' ) , 
7. 11-7. 36 (10 H, m, C 6 H 5 CH 2 , C 6 H 5 CH 2 Q) ,8.32 

(1H, d, J = 5. 4, H-6' ) , 8. 6 3 (1H, m, J =8. 4, CO 
NH) 

MS (TSP) :m/z = 7 2 0 (M + H) 
flJ3 6 

(2R, 3R, 4S, 7S)-7-(3-Diphenyphosphoryloxy-4-methoxypicolinylamino)-2-ben 
zyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
UK-2A 1 0 Omg&Jctf 4 - : J/ 9)IT I J b°'J ; J> 3 6 m g&Aft,/ f - U 

wot. 7k-e)»^L. %mmzmm^y*isVAr^mLt: 0 miu 

£¥LT£Wfc&$I14 0nig OR* 9 9 96) *ffc 8 

'H-NMR (CDCI3) : 5 = 1. 2 7 (6 H, dd, J = l. 6, 7. 3, 
CH ( CH 3 ) 2) , 1. 3 2 (3H, d, J = 6. .8, 4-CH 3 ), 2. 60 
-2. 8 0 (2H, m, C 6 H 5 CH 2 , CH (CH 3 ) 2 ) , 2. 9 0-3. 10 
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(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 55 (1H, bs, H-8), 
3. 67 (3H, s, 4' -OCH 3 ), 4. 90-5. 00 (1H, m, H- 
4) , 5. 10-5. 32 (3H, m, H-3, 7, 8) , 6. 9 8 (1H, d, 
J = 5. 4, H-5' ) , 7. 15-7. 36 (1 5 H, m, C 6 Hs CH 2) 
(C 6 H 5 0) 2 PO) , 8. 31 (1H, d, J=5. 4, H-6^ ) , 8. 4^ 
1 (1H, d, J=8. 4, CONH) 
MS (TSP) :m/z = 6 0 5 (M+H) 
fflJ3 7 

(2R, 3R, 4S, 7S)-7-(3-Diethxyphosphoryloxy)-4-methoxypicolinylamino)-2-be 
nzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

mse tmmzirwmit&ya cdom 3%) zntio 

• H-NMR (CDCh) : 5 = 1. 2 3 (6H, dd, J = l. 6, 7. 3, 
CH (CHO a) . 1. 3 0 (3 H, d, J =6. 8, 4-CH 3 ) , 1. 3 3 
-1. 40 (6H, m, (OCH 2 CH 3 ) 2 ) , 2. 5 9-2. 7 2 (2H, m, 
C 6 H 5 CH_ 2 , CH (CH 3 ) 2 ) . 2. 9 0-3. 0 0 (2H, m, H-2, 
C 6 H 5 CH 2 ) , 3. 60 (1H, bs, H-8), 3. 93 (3H, s, 4* 
-OCH 3 ), 4. 2 3-4. 3 8 (4H, m, (OCH 2 CH 3 ) 2) , 4. 9 0 
-5. 00 (1H, m, H-4), 5. 10-5. 40 (3H, m, H-3, 7, 
8), 6. 98 (1H, d, J=5. 4, H-5' ), 7. 11-7. 28 (5 
H, m, C 6 H 5 CH 2 ) , 8. 25 (1H, d, J=5. 4, H-6' ) , 8. 
38 (1H, d, J=8. 4, CONH) 

MS (TSP) :m/z = 651 (M+H) 
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m 8 

(2R, 3R, 4S, 7S)-7-(3-Methoxysalicylamino)-2-benzyl-5, 9-dioxa-3-isobutyry 
loxy-4-methyl-l, 6-cyclononanedione : 

2-tKa**>-3f - 3 - 1 b * i/V y f-;l^fcttx.rt: JEW (iffl 4 £ |hJ 
*©^ratlCTa«Mb^ft OK* 7 4%) *fcfco 

*H — NMR (CDC 1 3 ) : 5 = 1. 2 4 (6 H, d, J =7. 3, 
CH (CH 3 ) a ) , 1. 3 3 (3H, d, J =6. 5, 4-CH 3 ) , 2. 6 0 
-2. 7 3 (2H, m, C_H (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 9 2-3. 0 5 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 63 (1H, bs, H-8), 
3. 90 (3H, s, OCH 3 ), 4. 90-5. 26 (3H, m, H-3, 4, 
7), 5. 18-5. 25 (2H. m, H-3, H-7), 5. 45 (1H, b 
s, H-8), 6. 81-7. 29 (8H, m, aromatic), T. 46 
(1H, d, J=6. 5, CONH), 10. .75 (1H, s, OH) 

MS (TSP) :m/z = 514 (M + H) 

ff»3 9 

(2R, 3R, 4S, 7S)-7-Salicylamino-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-meth 
yl-1, 6-cyclononanedione : 

Wmt&to (JR*4 2%) £t#fco 

! H — NMR (CDC 1 3 ) : 6 = 1. 2 0-1.3 6 (9H, m, 
CH (CH 3 ) 2 , 4-CH 3 ), 2. 6 0-2. 8 0 (2H, m, 
^H_(CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 9 1-3. 0 0 (2H, m, 
C 6 H 5 CH 2t H-2), 3. 60 (1H, bs, H-8), 4. 98-5. 2 
7 (3H, m, H-3, 4, 7) , 5. 4 5 (1H, b s, H-8) , 6. 8 
4-7. 44 (10H, m, aromatic, CONH), 11. 80 (1H, 



s, OH) 

MS (TPS) :m/z=M84 (M + H) 

(2R, 3R. 4S, 7S)-7-(3-Nitrosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 

(Dj5mzxmm4t&® ok* 6 6%) *#fc 0 

'H-NMR (CDC 1 s) 5:1. 2 3-1. 37 (9H, m, 
CH (CH 3 ) 2> 4-CH 3 )> 2. 6 0-2. 8 0 (2H, m, 
_CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 
C 6 H 5 CH 2> H-2), 3. 60 (1H, bs, H-8), 4. 98 (1H, 
bs, H-4) , 5. 18-5. 30 (2H, m, H-3, 7), 5. 42 (1 
H, bs, H-8), 7. 0 6-7. 2 9 (6H, m, C 6 H 5 , H-6' ), 
8. 27 (1H, d, J=7. 6, H-5' ) , 8. 4 5 (1H, d, J=7. 
6, H-4' ) , 8. 76 (1H, bs, CONH) 

MS (TPS) :m/z = 52 7 (M-H) 

fflJ4 1 

(2R, 3R, 4S, 7S)-7-(3-Aminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 
014 0©>fk^J5 0mg^^^y-^2 5mLlc*#U 1 0%'<?Wl»$i 

-*>=1 : 1) k:-T««U M^16mg 0R*3 4K) *»fc e 

1 H-NMR (CDC 1 3) : 5 = 1. 2 3 (6H, d, J =7. 3, 
CH (CHO 2) , 1. 33 (3H, d, J = 5. 9, 4-CH,), 2. 60 
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-2. 80 (2H, m, _CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 9 2-3. 0 0 
(2H, m, C 6 H 5 CH 2 , H-2), 3. 6 0 (1H, bs, H-8), 
4. 0 0 (2 H, b s, NH 2 ) , 4. 98 (1H, bs, H-4), 5.0 0 
-5. 5 0 (2H, m, H-3, 4, 7, 8), 5. 4 2 (1H, bs, H-8) 
, 6. 6 6-7. 29 (9H, m, aromatic, CONH) , 12. 0 
0 (1H, s, OH) 

MS (TSP) :m/z = 4 9 9 (M + H) 

AJ4 2 

(2R, 3R, 4S, 7S)-7-(3-Formylaminosalicyl)amino-2-benzyl-5 > 9-dioxa-3-isobu 
tyryloxy-4-methyl-l, 6-cyclononanedione : 

#]4 l<ZXb£M. 8mg^i^fl/>lmLI^||U mWtO. 5mL& 
^ftfTkM 0 . lmL £tJD*.T. WM.T* 3 0 #MJS I tz 0 mtl f - U > £7k£ 

«U «Hfl:^»4. 2m g ORSM4.90 *#fcp 

'H-NMR (CDC 1 3 ) : 5 = 1. 2 0-1. 4 0 (9H, m, 
CH (CH 3 ) 2 , 4-CH 3 ) , 2. 6 0-2. 8 0 (2H, m, 
CH (CH 3 ) 2> CH 2 C 6 H 5 ) , 2. 8 0-3. 10 (2H, m, 
C^H 2 C 6 H 5 , H-2), 3. 59 (1H, bs, H-8), 5. 00-5. 2 
6 (4H, m, H-3, 4, 7, 8), 6. 6 6-7. 2 9 (8H, m, a r o 
matic), 12. 00 (1H, s, OH) 
MS (TSP) :m/z=527 (M+H) 
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AJ4 3 

(2R, 3R, 4S, 7S)-7-(5-Nitrosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 

2 - 1 Ko + yWk 5 h U 4 ^1 

<D^£T«Mt£J» 0K*8 4K) *f*fc 0 

1 H — NMR (CDC Is). : 5 = 1. 2 2-1. 4 3 (9H, m, 
CH (CH 3 ) 2, 4-CH 3 ) , 2. 6 1-2. 7 5 (2H, m, 
C_H(CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 9 0-3. 0 1 (2H, m, 
C 6 H 5 CH 2) H-2), 3. 6 8 (1H, bs, H-8). 4. 9 0- 
5. 4 0 (4H, m, H-3, 4, 7, 8), 7. 0 0-7. 3 0 (6H, m, 
H-3* ), 7. 58 (1H, d, J = 6. 5, CONH), 8. 27 (1H, 
dd, J=8. 9, 2. 2, H-4' ), 8. 46 (1H, d, J=2. 2, H 
-6' ) 

MS (TSP) :m/z = 5 2 7 (M-H) 
ff14 4 

(2R, 3R, 4S, 7S)-7-(5-Aminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyrylo 
xy-4-methyl-l, 6-cyclononanedione : 

(W4 9%) *#fco 

1 H — NMR (CDC 1 0 : 5 = 1. 2 0-1. 4 0 (9H, m, 
CH (CHO 2, 4-CH 3 ) , 2. 5 8-2. 8 0 (2H, m, 
C£(CH 3 ) 2 , CsHs CH a) > 2. 8 8-3. 0 4 (2H, m, 
C 6 H 5 CH 2 , H-2), 3. 58 (1H. bs, H-8), 4. 9 0- 
5. 40 (4H, m, H-3, 4, 7, 8), 6. 7 0-7. 3 0 (9H, m, 
a r oma t i c, CONH.) 
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MS (TSP) :m/z = 4 9 9 (M + H) 
ffl]4 5 

(2R, 3R, 4S, 7S)-7-(4-Chlorosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyryl 
oxy-4-methyl-l, 6-cyclononanedione : 

«i:tM^KW2 6%)m 0 

'H-NMR (CDC 1 3 ) : 5 = 1. 2 3 (6H, d, J =7. 0, 
CH (CH3) 2 ) , 1. 34 (3H, d, J = 6. 5, 4-CH 3 ), 2. 40 
-3. 00 (4H, m, CH (CH 3 ) 2, C 6 H 5 CH 2 , H-2) , 3. 6 0 

(1H, bs, H-8), 4. 90-5. 60 (4H, m, H-3, 4, 7, 8) 
, 6. 8 3-7. 36 (9H, m, aromatic, CONH), 11. 99 

(1H, s, OH) 

MS (TSP) :m/z=518 (M+H) 
014 6 

(2R, 3R, 4S, 7S)-7-(5-Chlorosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyryl 
oxy-4-methyl-l, 6-cyclononanedione : 

2 - 1 K o * 3 f - 5 - * o n +r 'J fiUlc^mM 4 4 UU 
(OWBfcXWBft&fa 0R¥ 6 0%) £*#fc 0 

1 H-NMR (CDC 1 3 ) : 5 = 1. 2 0-1. 4 0 (9H, m, 
CH (CH 3 ) 2, 4-CH3), 2. 5 0-3. 0 0 (4H, m, 
CH (CH 3 ) 2, C 6 H 5 CH 2 , H-2), 3. 60 (1H, bs, H-8), 
4. 98-5. 42 (4 H, m, H-3, 4, 7, 8), 6. 90-8. 01 
(9H, m, aromatic, CONH), 11. 71 (1H, s, OH) 

01] 4 7 

(2R, 3R, 4S, 7S)-7-(4-Methoxysalicyl)amino-2-benzyl-5, 9-dioxa-3-isobutyry 



6 0 

loxy-4-methyl-l, 6-cyclononanedione : 

fcOtfttlcTaMfcS* OK* 3 7%) SrUfco 

1 H — NMR (CDC 1 3) : 5 = 1. 20-1. 40 (9H, m, 
CH (CH 3 ) 2, 4-CH 3 ), 2. 6 0-2. 8 0 (2H, m. _ 
CH (CH 3 ) 2, C 6 H,CH 2 ) , 2. 8 0-3. l'O (2H, m, 
C 6 H 5 CH 2> H-2), 3. 60 (1H. ba. H-8). 3. 80 (3H, 
s, OCH3), 4. 9 0-5. 5 0 (4H, m, H-3, 4, 7, 8), 
6. 5 0 — 7. 4 0 (8H, m, aromatic), 12. 10 (1H, s, 
OH) 

TS P-MS : m/z =5 1 4 (M + H) 
ftj4 8 

(2R, 3R, 4S, 7S)-7-(3, 5-Dinitrosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclononanedione : 

2 _ t k n * i/~ 3 * 3, 5 - h o * y f-^mt-ftx. £ sm&m 4 

i!Sl»<D^afKTa«b^« OK* 9 8%) *»fco 

1 H — NMR (CDC 1 3) : 5 = 1. 00-1. 30 (9H, m, 
CH (CH 3 ) 2, 4-CHs), 2. 5 0-2. 7 0 (2H, m, 
CH.(CH 3 ) 2 , C 6 HsCH 2 ) , 2. 7 0-2. 9 0 (2H, m, 
C 6 H 5 CH 2 , H-2), 3. 6 0 (1H. b s, H-8), 4. 6 0- 
5. 20 (4H, m, H-3, 4, 7, 8), 7. 0 0-7. 3 0 (5H, m , 
C 6 H. CH 2 ) , 7. 6 0 (1H, bs, CONH), 8. 6 0-8. 9 0 
(2H, m, aromatic (3, 5-Dinitrosalicyl)) 
MS (TSP) :m/z = 5 7 3 (M + H) 
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ff]4 9 

(2R, 3R, 4S, 7S)-7-(3-(N, N-Dimethylamino)salicyl)amino-2-benzyl-5. 9-dioxa 
-3-i sobutyry loxy-4-me thy 1-1, 6-cyc 1 ononanedione : 

m4 0(D4t&%!} 3 Orag^ ? J -Jl5mL\zmML^ 4 0 U > 1 

mLil 0%'^7 W l*&m 3 m g £Jin*.T. ^ItEEiCT 8 BtP^TkJ^tJD L tz Q 

4- mt^9Vy :»f^=3 : 1) (CT*ti!U HM{b&^8. Omg 
(|R$2 7%) *ntZo 

'H-NMR (CDC 1 3 ) : 5 = 1. 29-1. 34 (9H, m, 
CH (CH 3 ) 2 , 4-CH 3 ), 2. 6 0-2. 7 3 (2H, m, 
_CH(CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 7 3 (6H, s, N(CH 3 ) 2 ), 
2. 9 2-3. 0 0 (2H, m, C 6 H 5 CH 2> H-2), 3. 6 0 (1H, 
bs, H-8) , 4. 9 0-5. 5 0 (4H, m, H-3, 4, 7, 8), 
6. 88 (1H, t, J=7. 6, H-4* ), 7. 11-7. 29 (6H, m, 
C 6 H 5 , H-5' ) , 7. 5 1 (1H, d, J = 9, 5, H-6' ) , 7. 9 6 
(1H, d, J = 8. 2, CONH) 

MS (TSP) :m/z = 5 2 7 (M + H) 

ft]5 0 

(2R, 3R. 4S, 7S)-7-(5-(N, N-DimethylaiDino)salicyi)aiDino-2-benzyl-5, 9-dioxa 
-3-isobutyry loxy-4-methy 1-1, 6-cyc 1 ononanedione : 

mm 26%) zmtzo 

'H-NMR (CDCh) : 5 = 1. 2 0-1. 4 0 (9H, m, 
CH (CH 3 ) 2 , 4-CH3), 2. 50-2. 8Q (2H, m, 
CH (CH 3 ) 2> C 6 H 5 C_H 2 ) , 2. 8 7 (6H, s, N (CH 3 ) 2 ) , 
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2. 8 0-3. 0 0 (2H, m, C 6 H 5 CH 2 , H-2) , 3. 6 1 (1H, 
bs, H-8), 4. 90~5. 50 (4H, m, H-3, 4, 7, 8), 
6. 67-7. 3 0 (9H, m, aromatic, CONH) , 11. 04 
(1H, s, OH) 

MS (TSP) :m/z = 5 2 7 (M+H) 
ffl]5 1 

(2R, 3R, 4S, 7S)-7-(3, 5-diaminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclohonanedione : 

#i] 4 o©ft&&£0i4 8<D4t&WKKz.tzsmte, mi tmmo^mzrm 
mit&to or$3 0%) *'&fro 

1 H — NMR (CDC 1 3 ) : 5 = 1. 25-1. 63 (9H, m, 
CH (CH 3 ) 2 , 4-CH 3 ), 2. 61-2. 75 (2H, m, 
JCH(CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 9 0-3. 0 0 (2H, m, 
C 6 H 5 CH 2 , H-2), 3„ 64 (1H, bs, H-8), 4. 9 0- 
5. 40 (4H, m, H-3, 4, 7, 8), 7. 12-7. 39 (7H, m, 
a r oma t i c, CONH) 

MS (TSP) :m/z = 514 (M+H) 

ftJ5 2 

(2R, 3R, 4S, 7S)-7-(5-Formylaminosalicyl)amino-2-benzyl-5, 9-dioxa-3-isobu 
tyryloxy-4-methyl-l, 6-cyclononanedione : 
#]4 KDit^^mA 4©{^li:^fcWlis 0>J4 2 i^CCfr&KTtf 

mit&m mmi 5%) ^#^ 0 

*H— NMR (CDC 1 3) : 5 = 1. 22-1. 34 (9H,m, 
CH (Cjy 2, 4-CH 3 ) , 2. 5 7-2. 7 3 (2H, m, 
CH (CH 3 ) 2, C 6 Hs CH 2 ) , 2. 8 0-3. 10 (2H, m, 
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C 6 H 5 CH 2> H-2) , 3. 58 (1H, bs, H-8), 5. 00- 
5. 24 (4H, m, H-3, 4, 7, 8), 7. 0 6-7. 2 9 (8H, m, 
aromatic), 11. 68 (1H, s, OH) 
MS (TSP) :m/z=527 (M + H) 

m$ 3 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-nitrobenzyl)- 
5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
UK-2A 3 0mg£i&(b^f-U>l. 5mLlc^gU - 2 0°C(c?^iPLfc^ 

%mmn ami. 52) 0. 3mL^Mt. pimt2^ b toi/co ^ 

*S/tf-M?«»LfcaU IttEMlU M^J3 2rag OK* 9 8 90 *»teo 

l H — NMR (CDCh) : 5 = 1. 2 6 (6 H, d, J =7. 1, ~ 
CH (CH 3 ) 2 ) , 1. 3 4 (3H, d, J =6. 0, 4-CH 3 ) , 2. 6 3 
-2. 9 0 (2H, m, CH (CH 3 ) 2, C_H 2 C 6 H 4 N0 2 ) ,2.9 6- 
3. 12 (2H, m, CH 2 C 6 H 4 NQ 2 , H-2) , 3. 6 5 (1H, b s, 
H-8) , 3. 9 4 (3 H, s, OCH 3 ) , 4. 9 7-5. 0 3 (1 H, m, 
H-4), 5. 19-5. 30 (3H, m, H-3, 7, 8), 6. 88 (1H, 
d, J=4. 9, H-5' ), 7. 31 (2H, d, J = 8. 3, C 6 H 4 N0 2 ) 
), 7. 98 (1H, d, J=4. 9, H-6' ), 8. 13 (2H, d, J = 
8. 3, C6H4N02)), 8. 6 0 (1H, d, J = 8. 2, CONH), 
11. 73 (1H, s, OH) 
MS (TSP) :m/z=5 6 0 (M + H) 
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ffl]5 4 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-aininobenzyl)- 
5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
0IJ5 3<Dik&to2 2 OmLlcMU 1 O^^^A 

^y-;u=2 0 : 1) Kxmmir, Wb^H15 1mg * 

1 H — NMR (CDC 1 3 ) : 5 = 1. 2 4 (6H, d, J = 7. 1, 
CH (CHs) 2 ) > 1. 34 (3H, d, J = 6. 0, 4-CH 3 ), 2. 50 
-2. 7 0 (2H, m, CH. (CH 3 ) 2 , CH 2 C 6 H 4 NH 2 ) , 2. 8 0~ 
3. 0 0 (2H, m, _CH 2 C 6 H4NH 2 , H-2) , 3. 61 (1H, bs, 
H-8), 3. 94 (3H, s, OCH 3 ), 4. 90-5. 10 (1H, m, 
H-4), 5. 10-5. 40 (3H, m, H-3, 7, 8), 6. 58 (2H. 
d, J=8. 2, C 6 H 4 NH 2 ) , 6. 87 (1H, d, J = 5. 5, H-5* ) 
, 6. 9 1 (2H, d, J =8. 2, C 6 H 4 NH 2 ) , 7. 9 9 (1H, d, 
J =5. 5, H-6* ) , 8. 5 9 (1H, d. J =8. 2, CONH) , 11. 
79 (1H, s, OH) 

MS (TSP) :m/z = 5 3 0 (M + H) 

fflJ5 5 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-formylaminobe 
nzyl)-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
$J5 4<D<t&to2 9mg**l^f-U>lmLt^j|?U WSStO. 5mL^ 

-T&ffigftk o . lmL £Dnx.T. gfi-c 3 o ftKm L fco EJfo&£&ft^ * U > 
-WflfakifefcU fflfc^*** AT?|£*LfcflU StfflfilSLfco BHfi*v/ 
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'J*y;W7A^n-7h/77>f - (?ob*;|/A : / ^J-jl=l 0 : 1) i£ 

rmmu mmik&vsi 4mg mm 4 6%) *mz 0 

'H-NMR (CDClj) : (5 = 1. 2 0-1. 4 0 (9H, m, 
CH (CH 3 ) 2 , 4-CH 3 ), 2. 60-2. 80 (2H, m, 
CH (CH,) 2 , _CH 2 C 6 H 4 NHCHO) , 2. 80-3. 00 (2H, m, 
CH 2 C 6 H 4 NHCHO, H-2) , 3. 6 0 (1H, b s, H-8) , 
3. 9 4 (3 H, s, OCH 3 ) , 4. 9 0-5. 4 0 (1 H, m, H-3, 4, 
7, 8), 6. 88 (1H, d, J = 5. 1, H-5' ), 6. 97-8. 64 
(4H, m, C 6 H 4 NHCHO) , 7. 99 (1H, d, J = 5. 1, H-6' ) 
, 11. 79 (1H, s, OH) 

MS- (TSP) : m/ z = 5 5 8 (M + H) 

15 6 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4-methoxypicolinyl)amino-2-(4-(N, N-dimethyl 
amino) benzyl) -5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
0J5 40fl:&tl3 0mg£^y 5m Uc^U 4 0%*;l/7'J>lm 

^- (^Dn^A:^;-^=40 : 1) {CTffi^LT^ «{t£#j21m 
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'H-NMR (CDC 1 3 ) : 5 = 1. 2 4 (6H> d, J = 7. 1, 
CH (CH 3 ) 2 ) , 1. 32 (3H, d, J = 6. 0, 4-CH 3 ), 2. 50 
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7, 8) , 6. 6 4 (2H, d, J = 8. 8, CH^CJ^N (CH 3 ) 2 ) , 
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